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* NOTICES * 

JPO aid INPIT are not raspansibia for any 
daanias eaaaad by tha usa af this translatian. 

Uhis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



TECHNICAL FIELD 



[A technical field to which an invention belongs] This invention relates to a manufacturing 
method of a plating device which is applied to a semiconductor manufacturing device, especially 
forms a conducting film on a semiconductor substrate, and a semiconductor device using this 
plating device. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However. In the conventional plating device, the 
distance from the plating liquid charging line 6 to the semiconductor substrate 3 was far. For this 
reason, there was a problem which the plating liquid supplied to the plating tub 1 from the plating 
liquid charging line 6 diffuses also to a transverse direction. Therefore. [ near the semiconductor 
substrate 3 which is a candidate for plating ], there was a problem to which the concentration of 
a copper ion becomes uneven. 

[0005] When plating processing was performed continuously, there was a problem which runs 
short of copper ions gradually near the semiconductor substrate 3. Also in this case, the 
concentration of a copper ion will become uneven [ near the semiconductor substrate 3 ]. 
[0006]As mentioned above, plating liquid was not supplied to the surface of the semiconductor 
substrate 3 by uniform concentration, but there was a problem that the conducting film formed in 
the substrate had the bad homogeneity within a field of thiclcness. 
[0007] This invention was made in order to solve the above-mentioned conventional technical 
problem, and an object of this invention Is to provide the plating device which forms a conducting 
film by uniform thickness on a semiconductor substrate. 



[Translation done.] 
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* NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. >i"te*>K shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, plating liquid can be superficially spouted to 
a semiconductor substrate near the semiconductor substrate. Thereby, plating liquid is supplied 
by uniform concentration on the surface of a semiconductor substrate. Therefore, a conducting 
film can be formed by uniform thickness on a semiconductor substrate. 
[0040]Plating liquid can be supplied by more uniform concentration to the surface of a 
semiconductor substrate by a plating liquid feed zone rotating. Therefore, a conducting film can 
be formed by still more uniform thickness on a semiconductor substrate. 
[0041]When a plating liquid feed zone carries out eccentricity and rotates to the center of a 
semiconductor substrate, plating liquid can be supplied to a semiconductor substrate with high 
homogeneity. Therefore, the homogeneity within a field of the thickness of the conducting film 
formed on the semiconductor substrate can be raised. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] A plating device concerning an invention of claim 1 is provided 
with plating liquid roclcet engine jets which are the plating devices which form a conducting film 
on a substrate, and spout plating liquid superficially to said substrate a plating tub, a head which 
holds said substrate within said plating tub, and near said substrate. 
[0009]A plating device concerning an invention of claim 2 has two or more nozzles for which 
said plating liquid rocket engine jets spout said plating liquid in the plating device according to 
claim 1, and said two or more nozzles are arranged superficially. 

[0010] A plating device concerning an invention of claim 3 has further two or more guide pipes 
which give tracl<ing to plating liquid which said plating liquid rocl<et engine jets have a bigger 
opening than a caliber of said nozzle, and blew off from said nozzle in the plating device 
according to claim 2. 

[001 1]A plating device concerning an Invention of claim 4 is characterized by said two or more 
guide pipes being collimators in the plating device according to claim 3. 
[0012]ln the plating device according to any one of claims 2 to 4, said plating liquid rocket 
engine jets rotate a plating device concerning an Invention of claim 5 inside said plating tub. 
[001 3]ln the plating device according to claim 5, to the center of said substrate, said plating 
liquid rocket engine jets carry out eccentricity of the plating device concerning an invention of 
claim 6, and rotate it. 

[001 4] A manufacturing method of a semiconductor device concerning an invention of claim 7 
includes a process of forming a conducting film using the plating device according to any one of 
claims 1 to 6. 
[0015] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described with 
reference to drawings. Among a figure, the same numerals may be given to the portion which is 
the same or corresponds, and the explanation may be simplified thru/or omitted. 
[001 6] Embodiment 1. drawing 1 is a sectional view for explaining the plating device by the 
embodiment of the invention 1. Drawing 2 is a sectional view for explaining the plating liquid 
rocket engine jets shown in drawing 1 . 

[0017]in drawing 1 and drawing 2 - the reference mark 1 - a plating tub and 2 - a head and 21 
- a wafer presser foot and 22 — a cathode terminal and 23 — a sealant and 3 — a semiconductor 
substrate and 4 - a guide pipe and 43 show piping, 44 shows a frame, and, as for a nozzle and 
42, plating liquid rocket engine jets and 41 show the anode electrode 5. 
[0018]As for the plating tub 1, the plating liquid 10 is filled by the inside. A copper sulfate 
aqueous solution (CuS04andH20) is electrolyzed. and the plating liquid 10 contains copper-ion 

Cu^"^ and sulfuration thing ion S04^~. It may be shape which the angle which the sectional shape 
of the plating tub 1 is not restricted to a quadrangle (a square and a rectangle) like drawing 1 . 
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but the bottom and the side of the quadrangle constitute outed off the corners, or an Inverse 
triangle, and the shape may be arbitrary. 

[001 9] The head 2 is for holding the semiconductor substrate 3 within the plating tub 1. The head 
2 has the wafer presser foot 21, the cathode terminal 22, and the sealant 23. The wafer presser 
foot 21 is for pressing the semiconductor substrate 3 from the upper part. Thereby, the surface 
of the semiconductor substrate 3 and the cathode terminal 22 contact. The cathode terminal 22 
Is for contacting the peripheral part of the semiconductor substrate 3 and impressing negative 
potential to the semiconductor substrate 3 at the time of plating processing. The sealant 23 is 
for preventing the inflow of the plating liquid 10 from the plating tub 1 to head 2 inside. For 
example, the sealant 23 has corrosion resistance to an acidic solution, it is an 0-ring (0-rlng) 
which consists of construction material, such as silicon and KEMURATTSU. The sealant 23 is 
arranged In the head 2 so that an about 3-5-mm portion may be touched from the periphery of 
the semiconductor substrate 3. The head 2 is driven up and down with the drive mechanism 
which Is not Illustrated. 

[0020]The semiconductor substrate 3 is a candidate for plating held In the plating tub 1 by the 
head 2. 

For example, it Is a silicon substrate. 

This Invention Is applicable not only to the semiconductor substrate 3 but insulating substrates, 
such as a quartz substrate and a ceramic substrate (the same may be said of the below- 
mentioned Embodiment 2). The semiconductor substrate 3 is pressurized by the wafer presser 
foot 21 from the upper part within the head 2. Thereby, the peripheral part of the semiconductor 
substrate 3 contacts the cathode terminal 22. 

[0021]The plating liquid roclcet engine jets 4 are for supplying plating liquid superficially to the 
semiconductor substrate 3 near the semiconductor substrate 3. Here, it is suitable for the 
distance from the tip of the guide pipe 42 (after-mentioned) to the semiconductor substrate 3 on 
a plating rocket-engine-jets 4 concrete target to be referred to as less than 15 cm, and less than 
10 cm is still more suitable for it on him. In not attaching the guide pipe 42 to the nozzle 41, the 
distance from the tip of the nozzle 41 to the semiconductor substrate 3 shall be less than 10 cm 
preferably less than 15 cm. Area by which the nozzle 41 has been arranged Is made larger than 
the area of the semiconductor substrate 3 which contacts the plating liquid 10 within the area 1, 
i.e., a plating tub, by which a conducting film is formed on the semiconductor substrate 3. 
[0022]The plating liquid rocket engine jets 4 have two or more nozzles 41, two or more guide 
pipes 42. the piping 43. and the frame 44. as shown in drawing 2 . 

[0023]Here, two or more nozzles 41 are for spouting the plating liquid which has been arranged 
superficially (two-dimensional) and supplied from the piping 43. Therefore, plating liquid blows off 
from two or more of these nozzles 41 superficially to the semiconductor substrate 3. Two or 
more guide pipes 42 have a bigger opening than the caliber of the nozzle 41, respectively, and 
give tracking to the plating liquid which blew off from the nozzle 41. That Is, It supplies vertically 
to the semiconductor substrate 3, without diffusing horizontally the plating liquid which blew off 
from each nozzle 41. Two or more guide pipes 42 are collimators, for example. Which shape may 
be sufficient as the sectional shape of the opening of the guide pipe 42 among circular, a triangle, 
a quadrangle, a hexagon, etc. It is not necessary to attach the guide pipe 42 to the nozzle 41. 
[0024]The piping 43 Is for supplying the plating liquid supplied from the external plating liquid 
feeding device (graphic display abbreviation) to two or more nozzles 41. The frame 44 is because 
it Is provided in the side of the plating liquid rocket engine jets 4 and the guide pipe 42 is fixed. 
Two or more above-mentioned nozzles 41, two or more guide pipes (collimator) 42, the piping 43, 
and the frame 44 are manufactured by the member which has corrosion resistance to an acidic 
solution. The plating liquid rocket engine jets 4 have a rolling mechanism which Is not illustrated. 
Thereby, the plating liquid rocket engine jets 4 rotate the piping 43 as the axis of rotation within 
the plating tub 1. 
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[0025]The anode electrode 5 is a copper electrode in which positive potential Is impressed by the 
power supply circuit which is not illustrated. Thereby, an electric field is formed between the 
anode electrode 5 and the semiconductor substrate 3 which touches the cathode terminal 22. 
[0026] Next, operation of the plating device mentioned above is explained with reference to 
drawing 1 . 

[0027] First, the semiconductor substrate 3 is conveyed in the head 2. Next, the semiconductor 
substrate 3 is pressed from the upper part by the wafer presser foot 21. Thereby, the peripheral 
part of the semiconductor substrate 3 contacts the cathode terminal 22. 
[0028] Next, the head 2 Is moved downward and the plating liquid of the plating tub 1 is made to 
immerse the principal surface of the semiconductor substrate 3. And negative potential Is 
impressed to the semiconductor substrate 3 from the cathode terminal 22. and positive potential 
is impressed to the anode electrode 5. Thereby, in the plating tub 1. an electric field (graphic 
display abbreviation) is formed between the anode electrode 5 and the semiconductor substrate 
3. 

[0029]Next, plating liquid is superficially spouted from the plating liquid rocket engine Jets 4 to 
the semiconductor substrate 3. The plating liquid supplied to the piping 43 from the plating liquid 
feeding device (graphic display abbreviation) formed outside In detail is spouted from two or 
more nozzles 41. The guide pipe 42 is put on each of two or more nozzles 41, and the plating 
liquid which blew off from the nozzle 41 has tracking. That is, plating liquid blows off from the 
plating liquid rocket engine jets 4 vertically and superficially to the semiconductor substrate 3. 
Plating liquid is supplied to the semiconductor substrate 3 as mentioned above, and metal 
deposits on the surface of the semiconductor substrate 3. That is, a conducting film is formed In 
the surface of the semiconductor substrate 3. 

[0030]lt was made to spout plating liquid superficially to the semiconductor substrate 3 in the 
plating device by this Embodiment 1 from the plating liquid rocket engine jets 4 arranged near 
the semiconductor substrate 3, as explained above. Thereby, since a metal ion (copper ion) is 
supplied by uniform concentration to the semiconductor substrate 3 whole surface, metal 
(copper) deposits uniformly on the semiconductor substrate 3. Therefore, a conducting film can 
be uniformly formed on the semiconductor substrate 3. In other words, the homogeneity within a 
field of the thickness of the conducting film formed on the semiconductor substrate 3 can be 
raised. 

[0031] A copper ion can be supplied still more uniformly to the semiconductor substrate 3 by 
rotating the plating liquid rocket engine jets 4. Therefore, the homogeneity within a field of the 
thickness of the conducting film formed on the semiconductor substrate 3 can be raised further. 
[0032] The plating liquid Injection tip 4 is arranged near the semiconductor substrate 3. For this 
reason, even if it is a case where continue for a long time and plating processing is performed, 
copper ions do not run short [ near the semiconductor substrate 3 ]. 
[0033] Embodiment 2. drawing 3 is a sectional view for explaining the plating device by the 
embodiment of the invention 2. The plating device by this Embodiment 2 and the plating device by 
the above-mentioned Embodiment 1 have the structure same in an outline. The point of difference 
between the plating device by this Embodiment 2 and the plating device by Embodiment 1 is in 
the plating liquid rocket engine jets 4. Hereafter, this point of difference is explained and the 
explanation which overlaps with Embodiment 1 is omitted. 

[0034] As shown in drawing 3 . in the plating device by this Embodiment 2, the piping 43 of the 
plating liquid rocket engine jets 4 is crooked twice. And these plating liquid rocket engine jets 4 
spout plating liquid superficially, rotating the piping 43 crooked [ above-mentioned ] as the axis 
of rotation. That is. to the center of the semiconductor substrate 3, eccentricity of the plating 
liquid rocket engine jets 4 is carried out. and they rotate. 

[0035] As mentioned above, having considered it as the structure of carrying out eccentricity of 
the plating liquid rocket engine jets 4, and rotating them to a substrate center. In the PVD 



http://vvww4.ipdl.inpit.goop/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwv^ 8/6/2008 



JP,2002-266098,A [MEANS] 



Page 4 of 4 



(Physical VaporDeposition) device, eccentricity of the magnet on the rear face of a target Is 
carried out, it is moved, and it is based on the concept which raises the utilization efficiency of a 
tdrsGt 

[0036] That is, the plating liquid Injection tip 4 can be used efficiently. In detail, in the plating 
device of this Embodiment 2, the diameter of the plating liquid rocl<et engine jets 4 should be just 
larger than the radius of the semiconductor substrate 3. For this reason, the plating liquid rocket 
engine jets 4 can be miniaturized. Therefore, the quantity of the plating liquid spouted from the 
plating liquid rocket engine jets 4 can be reduced. Therefore, the manufacturing cost of a 
semiconductor device can be reduced. 

[0037] The plating liquid rocket engine jets 4 are arranged near the semiconductor substrate 3 
(see the Embodiment 1), and have two or more nozzle 41 and two or more guide pipes 42. For 
this reason, plating liquid is superficially supplied from the plating liquid rocket engine jets 4 to 
the semiconductor substrate 3. 

[0038]As mentioned above, in the plating device by this Embodiment 2, the plating liquid rocket 
engine Jets 4 spout plating liquid superficially to the semiconductor substrate 3 while carrying out 
eccentricity and rotating to the center of the semiconductor substrate 3. This plating device is a 
plating device by Embodiment 1, equivalent, or the homogeneity beyond it, and can form a 
conducting film on the semiconductor substrate 3. Since eccentricity of the plating liquid rocket 
engine jets 4 is carried out and they are rotated, the plating liquid rocket engine jets 4 can be 
miniaturized. Therefore, the jetting volume of plating liquid can be stopped and the manufacturing 
cost of a semiconductor device can be held down. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT ara not rasponsibla for any 
daanias causad by tha usa of this translatian. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art]Conventlonally, in the manufacturing process of a semiconductor 
device, when forming the conducting film which consists of Cu, Au, Ag. Pt, etc. on a 
semiconductor substrate, the plating device is used. 

[0003] Hereafter, the conventional plating device is explained. Drawing 4 is a sectional view for 
explaining the conventional plating device, in drawing 4 - the reference mark 1 - a plating tub 
and 2 - a head and 21 - a sealant and 3 show a semiconductor substrate, 5 shows an anode 
electrode, and, as for a cathode terminal and 23, a wafer presser foot and 22 show the plating 
liquid charging line 6. In the conventional plating device, the plating liquid containing a metal ion 

(for example, copper-ion Cu^*") was supplied in the plating tub 1 from the plating liquid charging 
line 6 arranged at the pars basilaris ossis occipitalis of the plating tub 1, and the conducting film 
(for example, copper thin film) was formed on the principal surface of the semiconductor 
substrate 3. 
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precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing H it is a sectional view for explaining the plating device by the embodiment of the 
invention 1. 

[Drawing 2] lt is a sectional view for explaining the plating liquid rocket engine jets shown in 
drawing 1 . 

[Drawing 3] It is a sectional view for explaining the plating device by the embodiment of the 
invention 2. 

[Drawing 4] It is a sectional view for explaining the conventional plating device. 
[Description of Notations] 

1 A plating tub and 2 [ Piping and 44 / Frame. ] A head, three semiconductor substrates, 4 
plating liquid rocket engine jets, 5 anode electrodes, 10 plating liquid, and 21 A wafer presser 
foot, 22 cathode terminals, 23 sealants, 41 nozzles, and 42 A guide pipe and 43 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which an invention belongs] This invention relates to the manufacturing 
method of the plating device which is applied to a semiconductor manufacturing device, especially 
forms a conducting film on a semiconductor substrate, and the semiconductor device using this 
plating device. 
[0002] 

[Description of the Prior Art]Conventionally, in the manufacturing process of a semiconductor 
device, when forming the conducting film which consists of Cu, Au, Ag, Pt, etc. on a 
semiconductor substrate, the plating device is used. 

[0003] Hereafter, the conventional plating device is explained. Drawing 4 is a sectional view for 
explaining the conventional plating device, in drawing 4 - the reference marie 1 - a plating tub 
and 2 - a head and 21 - a sealant and 3 show a semiconductor substrate. 5 shows an anode 
electrode, and. as for a cathode terminal and 23, a wafer presser foot and 22 show the plating 
liquid charging line 6. In the conventional plating device, the plating liquid containing a metal ion 

(for example, copper-ion Cu^^) was supplied in the plating tub 1 from the plating liquid charging 
line 6 arranged at the pars basiiaris ossis occipitalis of the plating tub 1, and the conducting film 
(for example, copper thin film) was formed on the principal surface of the semiconductor 
substrate 3. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional plating device, the 
distance from the plating liquid charging line 6 to the semiconductor substrate 3 was far. For this 
reason, there was a problem which the plating liquid supplied to the plating tub 1 from the plating 
liquid charging line 6 diffuses also to a transverse direction. Therefore, [ near the semiconductor 
substrate 3 which is a candidate for plating ]. there was a problem to which the concentration of 
a copper ion becomes uneven. 

[0005] When plating processing was performed continuously, there was a problem which runs 
short of copper ions gradually near the semiconductor substrate 3. Also in this case, the 
concentration of a copper ion will become uneven [ near the semiconductor substrate 3 ]. 
[0006] As mentioned above, plating liquid was not supplied to the surface of the semiconductor 
substrate 3 by uniform concentration, but there was a problem that the conducting film formed In 
the substrate had the bad homogeneity within a field of thickness. 

[0007]Thls invention was made in order to solve the above-mentioned conventional technical 
problem, and an object of this invention is to provide the plating device which forms a conducting 
film by uniform thickness on a semiconductor substrate. 
[0008] 

[Means for Solving the Problem] A plating device concerning an invention of claim 1 is provided 
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with plating liquid rocl<et engine jets which are the plating devices which form a conducting film 
on a substrate, and spout plating liquid superficially to said substrate a plating tub, a head which 
holds said substrate within said plating tub, and near said substrate. 
[0009]A plating device concerning an invention of claim 2 has two or more nozzles for which 
said plating liquid rocket engine jets spout said plating liquid in the plating device according to 
claim 1, and said two or more nozzles are arranged superficially. 

[0010] A plating device concerning an invention of claim 3 has further two or more guide pipes 
which give traclcing to plating liquid which said plating liquid rocket engine jets have a bigger 
opening than a caliber of said nozzle, and blew off from said nozzle In the plating device 
according to claim 2. 

[001 1]A plating device concerning an invention of claim 4 is characterized by said two or more 
guide pipes being collimators in the plating device according to claim 3. 
[0012]ln the plating device according to any one of claims 2 to 4, said plating liquid rocket 
engine jets rotate a plating device concerning an invention of claim 5 inside said plating tub. 
[001 3] In the plating device according to claim 5, to the center of said substrate, said plating 
liquid rocket engine jets carry out eccentricity of the plating device concerning an invention of 
claim 6, and rotate it. 

[001 4] A manufacturing method of a semiconductor device concerning an invention of claim 7 
includes a process of forming a conducting film using the plating device according to any one of 
claims 1 to 6. 
[0015] 

[Embodiment of the lnvention]Hereafter, an embodiment of the invention is described with 
reference to drawings. Among a figure, the same numerals may be given to the portion which is 
the same or corresponds, and the explanation may be simplified thru/or omitted. 
[001 6] Embodiment 1. drawing 1 is a sectional view for explaining the plating device by the 
embodiment of the invention 1. Drawing 2 is a sectional view for explaining the plating liquid 
rocket engine jets shown in drawing 1 . 

[0017]in drawing 1 and drawing 2 - the reference mark 1 - a plating tub and 2 - a head and 21 
- a wafer presser foot and 22 - a cathode terminal and 23 - a sealant and 3 - a semiconductor 
substrate and 4 - a guide pipe and 43 show piping, 44 shows a frame, and. as for a nozzle and 
42, plating liquid rocket engine jets and 41 show the anode electrode 5. 
[001 8] As for the plating tub 1, the plating liquid 10 is filled by the Inside. A copper sulfate 
aqueous solution (CuS04andH20) is electrolyzed, and the plating liquid 10 contains copper-ion 

Cu^* and sulfuration thing ion SO^^'. It may be shape which the angle which the sectional shape 

of the plating tub 1 is not restricted to a quadrangle (a square and a rectangle) like drawing 1 . 
but the bottom and the side of the quadrangle constitute cuted off the corners, or an inverse 
triangle, and the shape may be arbitrary. 

[0019]The head 2 is for holding the semiconductor substrate 3 within the plating tub 1. The head 
2 has the wafer presser foot 21, the cathode terminal 22, and the sealant 23. The wafer presser 
foot 21 is for pressing the semiconductor substrate 3 from the upper part. Thereby, the surface 
of the semiconductor substrate 3 and the cathode terminal 22 contact. The cathode terminal 22 
is for contacting the peripheral part of the semiconductor substrate 3 and impressing negative 
potential to the semiconductor substrate 3 at the time of plating processing. The sealant 23 Is 
for preventing the inflow of the plating liquid 10 from the plating tub 1 to head 2 inside. For 
example, the sealant 23 has corrosion resistance to an acidic solution, it is an 0-ring (0-ring) 
which consists of construction material, such as silicon and KEMURATTSU. The sealant 23 is 
arranged in the head 2 so that an about 3-5-mm portion may be touched from the periphery of 
the semiconductor substrate 3. The head 2 is driven up and down with the drive mechanism 
which Is not illustrated. 
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[0020] The semiconductor substrate 3 is a candidate for plating held in the plating tub 1 by the 
head 2. for example, is a silicon substrate. This invention is applicable not only to the 
semiconductor substrate 3 but insulating substrates, such as a quartz substrate and a ceramic 
substrate (the same may be said of the below-mentioned Embodiment 2). The semiconductor 
substrate 3 is pressurized by the wafer presser foot 21 from the upper part within the head 2. 
Thereby, the peripheral part of the semiconductor substrate 3 contacts the cathode terminal 22. 
[0021]The plating liquid rocket engine jets 4 are for supplying plating liquid superficially to the 
semiconductor substrate 3 near the semiconductor substrate 3. Here, it is suitable for the 
distance from the tip of the guide pipe 42 (after-mentioned) to the semiconductor substrate 3 on 
a plating rocl<et-engine-jets 4 concrete target to be referred to as less than 1 5 cm, and less than 
10 cm is still more suitable for it on him. In not attaching the guide pipe 42 to the nozzie 41, the 
distance from the tip of the nozzle 41 to the semiconductor substrate 3 shall be less than 10 cm 
preferably less than 15 cm. Area by which the nozzle 41 has been arranged Is made larger than 
the area of the semiconductor substrate 3 which contacts the plating liquid 10 within the area 1, 
i.e., a plating tub, by which a conducting film is formed on the semiconductor substrate 3. 
[0022]The plating liquid roclcet engine jets 4 have two or more nozzles 41, two or more guide 
pipes 42, the piping 43. and the frame 44. as shown in drawing 2 . 

[0023] Here, two or more nozzles 41 are for spouting the plating liquid which has been arranged 
superficially (two-dimensional) and supplied from the piping 43. Therefore, plating liquid blows off 
from two or more of these nozzles 41 superficially to the semiconductor substrate 3. Two or 
more guide pipes 42 have a bigger opening than the caliber of the nozzle 41, respectively, and 
give tracking to the plating liquid which blew off from the nozzle 41. That is. it supplies vertically 
to the semiconductor substrate 3. without diffusing horizontally the plating liquid which blew off 
from each nozzle 41. Two or more guide pipes 42 are collimators, for example. Which shape may 
be sufficient as the sectional shape of the opening of the guide pipe 42 among circular, a triangle, 
a quadrangle, a hexagon, etc. It is not necessary to attach the guide pipe 42 to the nozzle 41. 
[0024] The piping 43 is for supplying the plating liquid supplied from the external plating liquid 
feeding device (graphic display abbreviation) to two or more nozzles 41. The frame 44 is because 
it Is provided in the side of the plating liquid rocket engine jets 4 and the guide pipe 42 is fixed. 
Two or more above-mentioned nozzles 41, two or more guide pipes (collimator) 42, the piping 43, 
and the frame 44 are manufactured by the member which has corrosion resistance to an acidic 
solution. The plating liquid rocket engine jets 4 have a rolling mechanism which is not illustrated. 
Thereby, the plating liquid rocket engine Jets 4 rotate the piping 43 as the axis of rotation within 
the plating tub 1. 

[0025]The anode electrode 5 is a copper electrode In which positive potential is impressed by the 
power supply circuit which is not illustrated. Thereby, an electric field is formed between the 
anode electrode 5 and the semiconductor substrate 3 which touches the cathode terminal 22. 
[0026] Next, operation of the plating device mentioned above is explained with reference to 
drawing 1 . 

[0027]First, the semiconductor substrate 3 is conveyed In the head 2. Next, the semiconductor 
substrate 3 is pressed from the upper part by the wafer presser foot 21. Thereby, the peripheral 
part of the semiconductor substrate 3 contacts the cathode terminal 22. 
[0028]Next, the head 2 is moved downward and the plating liquid of the plating tub 1 is made to 
immerse the principal surface of the semiconductor substrate 3. And negative potential is 
impressed to the semiconductor substrate 3 from the cathode terminal 22, and positive potential 
Is Impressed to the anode electrode 5. Thereby, in the plating tub 1, an electric field (graphic 
display abbreviation) Is formed between the anode electrode 5 and the semiconductor substrate 
3. 

[0029]Next, plating liquid is superficially spouted from the plating liquid rocket engine jets 4 to 
the semiconductor substrate 3. The plating liquid supplied to the piping 43 from the plating liquid 
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feeding device (graphic display abbreviation) formed outside in detaii is spouted from two or 
more nozzies 41. The guide pipe 42 is put on each of two or more nozzles 41, and the plating 
liquid which blew off from the nozzle 41 has traclcing. That is, plating liquid blows off from the 
plating liquid rocket engine jets 4 vertically and superficially to the semiconductor substrate 3. 
Plating liquid is supplied to the semiconductor substrate 3 as mentioned above, and metal 
deposits on the surface of the semiconductor substrate 3. That is, a conducting film is formed in 
the surface of the semiconductor substrate 3. 

[0030] It was made to spout plating liquid superficially to the semiconductor substrate 3 in the 
plating device by this Embodiment 1 from the plating liquid rocket engine jets 4 arranged near 
the semiconductor substrate 3, as explained above. Thereby, since a metal ion (copper ion) is 
supplied by uniform concentration to the semiconductor substrate 3 whole surface, metal 
(copper) deposits uniformly on the semiconductor substrate 3. Therefore, a conducting film can 
be uniformly formed on the semiconductor substrate 3. In other words, the homogeneity within a 
field of the thickness of the conducting film formed on the semiconductor substrate 3 can be 
rsisod. 

[003liA copper ion can be supplied still more uniformly to the semiconductor substrate 3 by 
rotating the plating liquid rocket engine jets 4. Therefore, the homogeneity within a field of the 
thickness of the conducting film formed on the semiconductor substrate 3 can be raised further. 
[0032] The plating liquid injection tip 4 is arranged near the semiconductor substrate 3. For this 
reason, even if it is a case where continue for a long time and plating processing is performed, 
copper ions do not run short [ near the semiconductor substrate 3 ]. 
[0033] Embodiment 2. drawing 3 is a sectional view for explaining the plating device by the 
embodiment of the invention 2. The plating device by this Embodiment 2 and the plating device by 
the above-mentioned Embodiment 1 have the structure same in an outline. The point of difference 
between the plating device by this Embodiment 2 and the plating device by Embodiment 1 is in 
the plating liquid rocket engine jets 4. Hereafter, this point of difference is explained and the 
explanation which overlaps with Embodiment 1 is omitted. 

[0034] As shown in drawing 3. in the plating device by this Embodiment 2, the piping 43 of the 
plating liquid rocket engine jets 4 is crooked twice. And these plating liquid rocket engine jets 4 
spout plating liquid superficially, rotating the piping 43 crooked [ above-mentioned ] as the axis 
of rotation. That is, to the center of the semiconductor substrate 3, eccentricity of the plating 
liquid rocket engine jets 4 is carried out, and they rotate. 

l!0035]As mentioned above, having considered it as the structure of carrying out eccentricity of 
the plating liquid rocket engine Jets 4, and rotating them to a substrate center. In the PVD 
(Physical VaporDeposition) device, eccentricity of the magnet on the rear face of a target is 
carried out. it is moved, and it is based on the concept which raises the utilization efficiency of a 
target. 

[0036]That is, the plating liquid injection tip 4 can be used efficiently. In detail, in the plating 
device of this Embodiment 2, the diameter of the plating liquid rocket engine jets 4 should be just 
larger than the radius of the semiconductor substrate 3. For this reason, the plating liquid rocket 
engine jets 4 can be miniaturized. Therefore, the quantity of the plating liquid spouted from the 
plating liquid rocket engine jets 4 can be reduced. Therefore, the manufacturing cost of a 
semiconductor device can be reduced. 

[0037] The plating liquid rocket engine jets 4 are arranged near the semiconductor substrate 3 
(see the Embodiment 1), and have two or more nozzle 41 and two or more guide pipes 42. For 
this reason, plating liquid is superficiaily supplied from the plating liquid rocket engine jets 4 to 
the semiconductor substrate 3. 

[0038]As mentioned above, in the plating device by this Embodiment 2, the plating liquid rocket 
engine jets 4 spout plating liquid superficially to the semiconductor substrate 3 while carrying out 
eccentricity and rotating to the center of the semiconductor substrate 3. This plating device is a 
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plating device by Embodiment 1, equivalent, or the homogeneity beyond it, and can form a 
conducting film on the semiconductor substrate 3. Since eccentricity of the plating liquid rocket 
engine jets 4 is carried out and they are rotated, the plating liquid rocket engine jets 4 can be 
miniaturized. Therefore, the jetting volume of plating liquid can be stopped and the manufacturing 
cost of a semiconductor device can be held down. 
[0039] 

[Effect of the Invention] According to this invention, plating liquid can be superficially spouted to 

a semiconductor substrate near the semiconductor substrate. Thereby, plating liquid is supplied 

by uniform concentration on the surface of a semiconductor substrate. Therefore, a conducting 

film can be formed by uniform thickness on a semiconductor substrate. 

[0040] Plating liquid can be supplied by more uniform concentration to the surface of a 

semiconductor substrate by a plating liquid feed zone rotating. Therefore, a conducting film can 

be formed by still more uniform thickness on a semiconductor substrate. 

[0041] When a plating liquid feed zone carries out eccentricity and rotates to the center of a 

semiconductor substrate, plating liquid can be supplied to a semiconductor substrate with high 

homogeneity. Therefore, the homogeneity within a field of the thickness of the conducting film 

formed on the semiconductor substrate can be raised. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1]A plating device which forms a conducting film on a substrate, comprising: 
A plating tub. 

Plating liquid roci<et engine jets which spout plating liquid superficially to said substrate a head 
holding said substrate, and near said substrate within said plating tub. 

[Claim 2] A plating device, wherein said plating liquid rocket engine jets have two or more nozzles 
which spout said plating liquid In the plating device according to claim 1 and said two or more 
nozzles are arranged superficially. 

[Claim 3]A plating device, wherein said plating liquid rocl<et engine jets have further two or more 
guide pipes which give tracking to plating liquid which has a bigger opening than a caliber of said 
nozzle, and blew off from said nozzle in the plating device according to claim 2. 
[Claim 4] A plating device characterized by said two or more guide pipes being collimators in the 
plating device according to claim 3. 

[Claim 5]A plating device with which said plating liquid rocket engine jets are characterized by 
rotating inside said plating tub in the plating device according to any one of claims 2 to 4. 
[Claim 6]A plating device, wherein said plating liquid rocket engine jets carry out eccentricity and 
rotate to the center of said substrate in the plating device according to claim 5. 
[Claim 7]A manufacturing method of a semiconductor device including a process of forming a 
conducting film using the plating device according to any one of claims 1 to 6. 



[Translation done.] 
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